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I. 


INTRODUCTION 


The purpose of this report is to summarize studies performed 
under contract NAS8— 33433 during the period April 14, 1979, 

through April 13, 1984. These studies have been described 

in monthly and annual reports, in national meeting pro- 
ceedings, and in the open literature. If the previously 
published work has not been revised, it will be abstracted 
in Section II of this report. Revised or expanded work or 
work that has not yet been published will be included in 
Section III. Conclusions and recommendations are given in 
Section IV. 
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II. 


SUMMARY OF PUBLISHED WORK 


Abstracts of annual reports, papers published in conference 
proceedings, and papers published in the open literature are 
presented i n chronological order below. 

Adelfang, S.I., and Evans, B.A. (1980), "Vector Wind Profile 
Gust Model," Annual Report for Period 4/79 through 4/80. 
NASA CR-161475, Marshall Space Flight Center, Alabama. 

A statistical model based on the pirn distribution is 
proposed for wind perturbations observed i n detailed 
vertical wind profiles. Model parameters are estimated 
from Jimsphere wind profile data. Digital filtering is 
used for extraction of wind perturbation data in selected 
wavelength bands. The probability distribution of wind 
perturbations in four wavelength bands is derived. The 
analytical techniques established in this study are 
applicable to Space Shuttle launch analyses. 

Adelfang, S.I., and Smith, O.E. (1981), "Vector Wind Profile 
Gust Model," Annual Report for Period 4/80 through 4/81. 
NASA TM-82441, Marshall Space Flight Center, Alabama. 

The further development of a vector wind gust model 
suitable for Space Shuttle launch analysis is 
described. Emphasis is given to verification of the 
hypothesis that gust component variables are pim 
distributed, gust modulus is approximately Weibull 
distributed, and zonal and meridional gust components 
are bivariate gram distributed. A method of testing 
for bivariate gpmma distributed variables is described, 
two distributions for gust modulus are proposed, the 
results of extensive hypothesis testing of one of the 
distributions are presented, and the validity of the 
gram distribution for representation of gust component 
variables is established. 

Smith, O.E., and Adelfang, S.I. (1981), "Gust Model Based on 
the Bivariate Gamma Probability Distribution," Jour. Space- 
craft and Rockets, Vol . 18, No. 6, Nov-Dec 1981, p. 545. 

Paper also presented at the AIAA 19th Aerospace Sciences 
Meeting, St. Louis, January 1981. 

The conventional approach to gust modeling for ver- 
tically rising vehicles involves the application of a 
digital filter to a sample of Jimsphere wind profiles, 
defining the resulting residual amplitudes as gusts. 
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and developing statistical summaries or power spectra 
of the gusts. In this paper a new approach models the 
largest gust amplitude and gust length using the pro- 
perties of the bivariate gpmma distribution. The gust 
amplitude and gust length are strongly dependent on the 
filter function. Gust amplitude increases with alti- 
tude and is larger in winter than in summer. 

Smith, O.E., Adelfang, S.I., and Tubbs, J.D (1982), "A 
Bivariate Gamma Probability Distribution with Application to 
Gust Modeling," NASA TM-82483, Marshall Space Flight Center, 
Alabama. Elements of this report were included in a paper 
presented at the American Statistical Association National 
Annual Meeting, August 16-19, 1982, at Cincinnati, Ohio. 

This paper is being reviewed for publication in Communica- 
tions in Statistics. 

A five-parameter bivariate g^mma distribution (BGD) 
having two shape parameters, two scale parameters, and 
a correlation parameter has been derived. This general 
BGD is expressed as a double series and as a single 
series of the modified Bessel function. This general 
BGD reduces to the known special case for equal shape 
parameters. The conditional distributions are of spe- 
cial interest. An approximating distribution for the 
modulus of two orthogonal independent gpmma distributed 
variates has been derived. Practical functions for 
computer evaluations for the general BGD and for many 
special cases are presented. Problems in parameter 
estimation and hypotheses testing are discussed. Appli- 
cations of the general BGD are to be found in reliability 
theory, signal noise, and meteorology. In this paper, 
applications to wind gust modeling for the ascent 
flight of the Space Shuttle are illustrated. 

Adelfang, S.I., and Smith, O.E. ( 1983), "Information 
Retrieval from Wide Band Meteorological Data, An Example," 
Proceedings of the Ninth Conference on Aerospace and 
Aeronautical Meteorology, June 6-9, 1983, Omaha, Nebraska. 

American Meteorological Society, Boston, Massachusetts. 

New concepts for analysis of wind perturbations in ver- 
tical wind profiles are applied to a sample of detailed 
wind profiles. Digital filters are used t o extract 

sets of band-pass filtered profiles with essentially 
non- overlapping wavelengths. Probabilities are calcu- 
lated over different geometric regions within the 
domain of bivariate gmma distributed variables; proba- 
bilities over the same regions are also calculated from 
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the observed distributions and a comparison is pre- 
sented to illustrate the accuracy of the statistical 
model. These and other statistical results are calcu- 
lated from samples of Jimsphere wind profiles at Cape 
Canaveral, Florida, for various wavelength bands, alti- 
tudes, and seasons. 
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III. 


NEW OR REVISED STUDIES 


A. Wind Perturbation Statistics 


Design and performance analyses of launch vehicles requires 

realistic assessment of wind profile perturbations. To 
satisfy this requirement, statistics of wind perturbations 
have been calculated for two Space Shuttle launch sites: 
Cape Kennedy, Florida (KSC), and Vandenberg Air Force Base, 
California (VAFB) . 

Data 


Three data bases are available for analysis: two from VAFB 

and one from KSC. At KSC, during the 1960's, there was an 
intensive Jimsphere wind profile measurement program in con- 
nection with the Saturn/ Apollo program and other NASA 
research and development efforts (Vaughan, 1968). A data set 
for design and simulation studies consisting of 150 profiles 
per month was selected from the large Jimsphere data base at 
KSC (Brown, 1978). The profiles were subjected to quality 
control procedures and data editing was used when obvious 
data errors were found: this data base is referred to as the 
KSC design sample. 

At VAFB, the number and quality of Jimsphere profiles was 
not up to the KSC standard so that it was necessary at first 
to create detailed profiles by supplementing available 
rawinsonde data with perturbations generated by a turbulence 
model developed by Fichtl and Perlmutter (1976). This data 
base, also consisting of 150 profiles per month, is known as 
the VAFB design sample. Recently, as more VAFB Jimsphere 
profiles became available, another data base was assembled 
consisting of 150 edited profiles for each of three seasonal 
periods: winter, summer, and transition. This data base is 

referred to as the VAFB Jimsphere seasonal data. 

All the wind profiles utilized were band-pass filtered to 
obtain perturbations i n the 420-2470m wavelength band. This 
wavelength band, in combination with the wide range of launch 
vehicle velocities, translates into a temporal frequency 
range that includes vehicle control system response modes 
and coincident structural loading. A general description of 
the digital filtering technique is given by Demandel and 
Krivo (1971). To obtain band-pass filtered profiles in the 
420-2470m wavelength range, it was necessary to execute two 
low-pass filters. A schematic of the filtering process is 
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illustrated in Figure 1. The filter weights are listed in 
Table 1. 

Statistics 

The purpose of the statistical analysis is to determine 
if significant differences exist i n the magnitude of wind 
perturbations at KSC and VAFB. Since two data bases exist 
for VAFB, it is necessary to establish a basis for choosing 
one for future engineering application. Since the VAFB 
seasonal data is based on Jimsphere data, it is preferred at 
the outset with one reservation: At the present time there 

is insufficient Jimsphere data to assemble a monthly design 
sample. If the seasonal data is shown to represent the 
expected variability, monthly data will not be required for 
engineering applications. 

The u and v component absolute perturbations in the 420 to 
2470m wavelength band at 12 km for the various data bases 
are illustrated in Figures 2 through 6. There is a clear 
indication that the largest perturbations are observed in 
Jimsphere wind profiles during the winter and transition 
periods (KSC design, February and April; VAFB, winter and 
transition) . 

As illustrated in Figures 7 and 8, wind perturbation percen- 
tiles based on Jimsphere profiles at VAFB are larger in 
winter and smaller i n summer than percentiles based on simu- 
lated detailed wind profiles (VAFB design). Thus the 

variation between winter and summer percentiles is much 
larger for distributions based on Jimsphere wind profiles. 
The choice of VAFB data (either simulated or Jimsphere) 
leads to different conclusions when comparison with KSC data 
is attempted. VAFB winter percentiles are much larger than 
KSC February design percentiles; the reverse is true if VAFB 
January or VAFB February design data are used. VAFB summer 
v component percentiles agree quite well with KSC July 
design percentiles; VAFB summer u component percentiles are 
consistently larger than KSC July design percentiles. If 
VAFB July design data are used, the percentiles are con- 
sistently larger for both components in comparison with KSC 
July design percentiles. 

As illu strated in Figures 9 and 10, the choice of VAFB data 
for the transition period between winter and summer also 
affects the comparison with KSC. Distributions based on 
several transition months were calculated from VAFB design 
data. The u component distributions are in good agreement 
with KSC design distributions for April. In contrast, the 
u component distribution based on VAFB Jimsphere data during 
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Figure 1. Schematic of Filtering Process 
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Table 1. Filter Weights, h^, for Low-Pass Filters I and II 


Filter I 




Filter 

.Altitude 1*1 

Weight 

z 0 {1) 

h 0 

.116360050 

z 0 ± 

25m h+i,_i 

.112681533 

z 0 ± 

50m h+2,-2 

.102183235 

z 0 ± 

■ ■ 

.086369542 

z 0 ± 


-067415386 

z 0 ± 

■ 

.047750214 

z 0 ± 

■ ■ 

. 029618173 

z 0 ± 

■ 

.014711243 

z 0 ± 

■ 

. 003949048 

z 0 ± 


-.002560992 

z 0 ± 

■ ■ 

“.005394941 

z 0 ± 

■ 

-.005565475 

z 0 ± 


-.004229394 

z 0 ± 


-.002423366 

z 0 ± 

■ 

-.000884042 

z 0 ± 


.000021198 

z 0 ± 

■ 

.000259004 

z 0 ± 


.000022211 

z 0 ± 

■ 

-.000405784 

z 0 ± 

■ ■ 

-.000771288 

z o ± 

500m h+20,-20 

-.000925530 

(1) Zq 

= 500 , 525 . 

■ ■ 19 , 500m 

(2) Zq 

= 1750, 1775 

... 18 r 250m 





Filter 

II 

Altitude 

hi 

Filter 

SL&gtft 

Zo 

(2) 


h 0 

0203331671 

z 0 

+ 

250m 

h+ 1,-1 

.182602840 

z 0 

+ 

500m 

h+2,-2 

.130080937 

Z 0 

+ 

. 

• 

.068650095 

z 0 

4* 

• 

■ 

0020649325 

Zo 

+ 

1250m 

h+5,-5 

-.003649032 


8 



transition indicates larger perturbations at the extreme 
percentiles. The v component distributions based on VAFB 
design data indicate smaller perturbations in comparison 
with KSC design data: there is better agreement between VAFB 
transition and KSC design. 

In conclusion, the probability distribution of wind pertur- 
bations at VAFB is strongly dependent on the choice of data 
base; the choice also affects the results of comparison with 
KSC. The largest perturbations are found in the VAFB 
Jimsphere winter data. These perturbations are larger than 
those found i n the KSC design Jimsphere data base. They are 
also significantly larger than perturbations in the VAFB 
design data base. It i s recommended that for future engi- 
neering applications, the VAFB design data base be revised 
by substitution of VAFB seasonal data to include these large 
perturbations. 
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Figure 2 


Absolute u and Absolute v Component Perturbation 
a t 12 km (VAFB Winter, VAFB Design January, KSC 
Design February) 




Figure 3. Absolute u and Absolut 
at 12 km (VAFB Winter, 
Design February) 
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■ v Component Perturbation 
VAFB Design February, KSC 





Figure 4. Absolute u and Absolute v Component Perturbation 
at 12 km (VAFB Transition, VAFB Design November, 
KSC Design April) 
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Figure 5. Absolute u and Absolute v Component Perturbation 
at 12 km (VAFB Transition, VAFB Design October, 
KSC Design April) 
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Figure 6. Absolute u and Absolute v Component Perturbation 
at 12 kn (VAFB Summer, VAFB Design July, KSC 
Design July) 
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Figure 7. Probability Distribution of Absolute-u Component 
Perturbation in the 420—2470 Wavelength Band at 
1 2 km During Summer and Winter 
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Figure 8. Probability Distribution of Absolute— v Component 
Perturbation in the 420—2470 Wavelength Band at 
12 km During Summer and Winter 
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Figure 9. Probability Distribution of Absolute— u Component 
Perturbation in the 420—2470 Wavelength Band at 
12 km During Transition Season 
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Figure 10. Probability Distribution of Absolute— v Component 
Perturbation in the 420—2470 Wavelength Band at 
12 km During Transition Season 
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B. Discrete Gust Criteria 


The new data described in Section III, A and in previous re- 
ports abstracted in Section II can be the basis for revision 
of existing discrete gust criteria guidelines for use in 
aerospace vehicle development (NASA TM 78118). To enhance 
utilization, the guidelines were established by treating 
gusts in two idealized forms: a quasi- square wave (QSW) 

non- repetitive form and an approximate sinusoidal form. The 
QSW form is associated with a length range of 60 to 300m; 
this is equivalent to a wavelength range of 120 to 600m for 
a periodic perturbation. It is appropriate to use the later 
wavelength range for comparison with other data. The QSW 
form has an amplitude that is independent of wavelength and 
varies from 6 to 9 m/s depending on altitude. At altitudes 
above 1 km, the amplitude is a constant, 9 m/s. Peak-to- 
peak amplitudes associated with the sinusoidal form are con- 
sidered at best to be preliminary, but are included in this 
discussion for comparison with the QSW form and results of 
this study. The principal deficiency of the two forms is 
the lack of supporting statistical data that justify selec- 
tion of the gust magnitudes. The results of this study will 
contribute to alleviation of this deficiency. In addition, 
there is an indication that future discrete gust criteria 
can include launch site and seasonal variability, if required. 

Discrete gust amplitudes obtained from existing criteria and 
this study are summarized in Table 2. The 99 percentile 
values listed under IV were calculated from perturbation 
distributions at 12 km. Other distributions at 4, 6 , 8 , 10, 
and 14 km indicated smaller perturbation (Smith et al., 1982). 
The large perturbations in the vicinity of 12 km are asso- 
ciated with large wind shear and flow disturbances in the 
vicinity of the jet stream. Estimates of the 99 percentile 
discrete gust amplitude at KSC and VAFB (IV) vary by a fac- 
tor of two for summer and winter and a factor of four for 
the two wavelength bands (90-420, 420-2470). The winter 

values for IV are in fair agreement with the sinusoidal gust 
model (II) and the conditional gamma distribution estimates 
(111). The 99 percentile of the observed distribution of 
the largest perturbation amplitude in the 2-15 km altitude 
range (V) is in most cases somewhat larger than the estimate 
of the 99 percentile amplitude at 12 km (IV). It should be 
pointed out that A 99 is estimated in IV according to the 
assumptions that A 99 occurs concurrently with | u 1 | g 9 and 
I v 'l99 and that |v' 1 99 is equivalent to | u * I 9 9 ? these 
assumptions lead to overestimation of Agg. The 9 m/s ampli- 
tude of the QSW gust ( I ) seems t o be too large for wavelengths 
between 120 and 600 meters. If we assume that the QSW gust 
represents an extreme value beyond the 99 percentile, it is 
not supported by Jimsphere data at either KSC or VAFB. 
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C. Tw 3 Dimensional Wind Perturbation Statistics 


The development of a computational model based on Gunst and 
Webster's (1973) expression for the bivariate gamma (BG) 
distribution (BGD) is of interest in applications to wind 
gust modeling for the ascent flight of the Space Shuttle. 
Smith et al . (1982) have derived expressions for probabili- 

ties over different geometrically shaped regions. These 
expressions have been used for calculation of expected prob- 
abilities and cell counts within squares and equal-area sec- 
tors of the domain of the bivariate gamma distributed 
variables. The parameters for the BGD are calculated from 
absolute gust component amplitudes, | u'| and | v'| , and asso- 
ciated gust lengths, L u • and L v • at a specified reference 
altitude. The goodness of f i t of the model is given preli- 
minary evaluation by comparison of the observed number of 
occurrences within the cells and the expected number if the 
variables are BG. The chi-square statistic is calculated 
for observed and expected cell counts >_ 5. 

An example of the statistics calculated for VAFB-summer at 
12 km for variables | u'| and L u is given in Table 3, An 
extensive set of tables for two wavelength bands (90-420 and 
420-2470 m), in the same format, is given in Appendix A for 
February, April, and July at KSC and winter, transition, and 
summer at VAFB. 

Five statistical summaries for each pair of non-dimensional 
variables are included in each table. The values given 
across the top and along the left margin are for the non- 
dimensional variables. These scales can be dimensionalized 
by dividing them by the appropriate-value of B obtained from 
Table Al in Appendix A. For example, as indicated in the 
uppermost matrix i n Table 3, 3 and 4 along the top margin 

divided by Bl u (5.0005 x 10” 3 l/m) yields values of 600 m 
and 800 m, respectively, for L u and, similarly, 1 and 2 
along the side margin divided by B | U *J (1.7866 s/m) yields 
.56 m/s and 1.12 m/s; thus the entry 9 in the table at the 
intersection of left margin value 2 and top margin 4 indica- 
tes that there are 9 occurrences of | u'f between .56 and 
1.12 m/s for L u between 600 and 800 meters. The expected 
count, obtained from the bivariate gamma distribution, given 
in the second matrix yields 9.54 for the same lxl cell. The 
four numbers listed at the top of the expected cell count 
table are the BGD parameters p, , Y 2 » and r\. It is indi- 
cated that the calculated value of chi-square is based on 
only 8 of the possible 100 cells: this unacceptable applica- 
tion of chi-square can be overcome by increasing the sample 
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Table 3. Observed and Expected (Gamma) Cell Counts, VAFB Summer# Jhsphere, 12km 
Wavelength Range, 420-2470 m, Non-dimensional ized | u'j or L u 


Observed and Expected (Gamma) Counts within Squares 
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size. This could easily be achieved at KSC by grouping 
monthly data to obtain a seasonal sample that would be at 
least three times the size for a single month. VAFB data 
have already been grouped to obtain seasonal samples of 150; 
therefore, use of chi-square for VAFB seasonal data awaits 
the results of the measurement program that has been devel- 
oped to support future Shuttle launches. 

The third matrix contains the expected cumulative probability 
distribution calculated by accumulation of expected cell 
counts in the second table divided by the total sample count 
of 150; note that the expected probability associated with 
the 10x10 square is 98.970 percent. 

The fourth matrix lists the observed and expected (BG) counts 
from a sample of 150 that occur in 10 degree equal-area sec- 
tors in the j u'| , L u domain illustrated schematically in 
Figure 11. 

The last matrix lists the sector probability and cumulative 
probability for the expected (BG) distribution. 


B L u * L u 



Figure 11. Schematic of Equal Area Sectors 
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D. Wind Component Correlation Statistics and 
Coordinate System Rotation 


The existence of zero correlation, p , between wind compo- 
nents would greatly simplify the theoretical treatment of 
winds aloft statistics. When winds are defined in the stan- 
dard meteorological coordinate system, the correlations are 
generally quite small: for example, during February at Cape 

Canaveral, P is less than .43 at all altitudes (z) below 
70 km, is less than .29 for z < 19 km, and is less than .17 

for z between 1 and 6 km,* It is generally known that, when 
the wind components are expressed i n a coordinate system 
that is rotated by an angle 0 with respect to the meteorolo- 
gical coordinate system, the correlation between the rotated 
wind components is periodic: i.e., 

p (6) = p ( e + 77 ) (i) 

Absolute extreme values are equivalent and the maximum and 
minimum values are separated by a rotation angle increment 
of tt/ 2 (90 deg.). If the wind components are expressed in 
the meteorological coordinate system, then the rotation 
angle, Qq, required to produce zero correlation is 

( 2POx0y \ , , 

i (2) 

CTy2 — a"x^ / 


9 o £ it/ 4 


The minimum rotation angle required to obtain the maximum 
correlation is dependent on the sign of p and q^ ; 
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*Range reference atmosphere, 0-70 km, Cape Canaveral, FL, 
Document 361—83, RCC, White Sands Missile Range. 
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The rotation angle 0^^. required to obtain the maximum abso- 
lute correlation is: 


If 0 o < 0 


Qma = 0 o + 71 '/ 4 


9 0 > 0 0 MA = 0Q “ f/ 4 


(3) 


The rotated correlation coefficient is given by 

n po I°^ [SIN 2 0-COS 2 0] + COS0SIN0(o^2_o^2) 

P 0 = 

°1E0 


(4) 


where a x g and o^g are the rotated variances 

n- f 2 = °x 2 SIN 2 0 + Oy2COS 2 0 + 2po^OyCOS0SIN0 
^2 = a^ 2 SIN 2 0 + Oj2COS 2 0-2pOxOyCOS0SIN0 


(5) 

( 6 ) 


Substitution of 0^ or 0^A into Equation 4 yields the maximum 
correlation, p M . Figure 1 2 i 1 1 u s t r a t e s unrotated and maximum 
absolute correlation between 0-70 km at Cape Canaveral, 
Florida, for an annual data sample. The unrotated values 
are small ( < . 4 ) and unsteady. The maximum values increase 
rapidly in the first 20 km; the relatively constant and 
large value of Pm between 20 and 60 km is also observed at 
other locations (Figure 13). Plots of 0^ as a function of 
altitude are illustrated in Figure 14. At altitudes above 20 
km, 0j4A is nearly constant, 40 degrees; from Equation 3, 0 q 
is also nearly constant, 5 degrees. At altitudes above 20 
km, the choice of orientation of the coordinate system in 
meteorology which describes the wind vector i n terms of 
zonal and meridional components is near the orientation 
required for zero correlation. 

The results summarized herein support the conclusion that 
significant correlation between wind components exists when 
winds are analyzed in non- meteorological coordinate systems. 
This concept has application in the engineering analysis of 
the impact of wind perturbations on aerospace vehicles. 
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Figure 14. Rotation (Deg.) with Respect to the 
Meteorological Coordinate System to 
Achieve Maximum Wind Component Absolute 
Correlation for an Annual Data Sample 
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IV. CONCLUSIONS AND RECOMMENDATIONS 


This work has produced a unique analysis of detailed wind 
profiles. The results have indicated significant variability 
of wind perturbation statistics with location, altitude, 
season, and wavelength range. The results provide the basis 
for the establishment of improved discrete gust design cri- 
teria guidelines for ascending launch vehicles. New analyt- 
ical techniques and methods for evaluation of bivariate puma 
probability distributions were used in the development of a 
vector wind gust model. These techniques msy have broader 
application in other engineering and scientific studies. 

Seme aspects of the vector wind gust model present computa- 
tional difficulties that msy not be advantageous to future 
users. In its present state of development, the model does 
not require any simplifying assumptions. It would be useful 
to investigate whether simplification of the model is possi- 
ble without a significant loss of accuracy. This would be 
accomplished by examination of sample estimates of model 
parameters to establish the validity of assumptions such as 
zero correlation or equivalence of scale or shape parame- 
ters. 

It may be desirable for practical applications to use alter- 
native models for description of gust statistics. For 
example, the Wiebull distribution has been shown to provide 
a good fit to observed distributions of gust modulus. Use 
of a gust model based solely on gust modulus would represent 
an oversimplification of the nature of wind perturbations and 
their effect on ascending launch vehicles. Model simplifi- 
cation should not eliminate a description of the joint rela- 
tionship between wind gust components* This joint rela- 

tionship is an important consideration in selection of 
realistic inputs for simulation studies of vehicle control 
system response and resultant vehicle structural loading . 
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APPENDIX 



Table Al. Scale Parameter Bat 12 km 


B 


(s/m) ( l/m) 


KSC 


1 u*| 

1 v’i 

Lu 


Ly 


FEB 

I 

4.3472 

3.3213 

2.592 

E-2 

2.567 

E-2 


II 

1.0520 

1.2828 

5.012 

E-3 

5.307 

E-3 

APRIL 

I 

6.0048 

3.83X5 

2.988 

E-2 

2.213 

E-2 


1.1 

1.6187 

1.3598 

4.138 

E-3 

4.357 

E-3 

JULY 

I 

7.9454 

10.0275 

3.207 

E-2 

3.057 

E-2 


II 

2.3754 

1.8363 

3.977 

E-3 

4.933 

E-3 

VAFB 








Jimsphere 







Winter 

I 

3.2484 

2.4363 

3.520 

E-2 

3.050 

E-2 


II 

0.9712 

0.9403 

5.624 

E-3 

6.046 

E-3 

Transition 

I 

4.5208 

4.0500 

4.180 

E-2 

2.496 

E-2 


II 

1.1307 

1. 1761 

5.756 

E-3 

4.459 

E-3 

Summer 

I 

6.2414 

6.1112 

3.837 

E-2 

2.486 

E-2 


II 

1.7866 

2.0673 

5.001 

E-3 

5.280 

E-3 


I 

90 < 

A < 

420 

II 

420 < 

A < 

2470 


A-l 


i 





Table A2. 


Observed and Expected (Gamma) Cell Counts, KSC February 
Jimsphere. 12 km. Wavelength Range, 90-420 m 
Non— dimensionalized | u'| or L u 


Observed and Expected (Gamma) Counts within Squares 
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Observed and Expected (Gamma) Counts within Equal Area Sectors 


Sector Size: 


10 Degrees 


Sample Size: 150 
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Table A3 


Observed and Expected (Gamma) Cell Counts. K9C February 
Jimsphere, 12 km, Wavelength Range, 90-420 m 
N.on-dimensionali zed | v'j or Ly 


1 

\ 


i 


Observed and Expected (Gamma) Counts within Squares 

Observed Cell Count 


| 


Sample Size * 150 


B Lv • Lv 


B j v'l * M 


i 2 3 
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s t 16 a 

3 0 13 11 

4 0 2 2 

5 0 3 5 
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9 0 0 0 
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19 0 0 0 
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l 

4 

a 

4 

3 

I 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 
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o o 
0 0 
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0 0 
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5 10 11 12 13 
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0 0 0 0 0 


14 15 
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0 0 
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0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 


16 
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0 
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0 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 


27 19 19 20 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

3 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 
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0 0 0 0 
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0 0 0 0 


Expected Cell Count 
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Y 
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-< 

to 

ii 
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n 
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3.00 
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6.64 

3.91 
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.46 
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5.00 

5.59 
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2. 76 
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5.00 
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2.86 

2.41 

1.66 

1.01 
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.29 

.14 
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6.00 

.26 

1. 00 

1.34 

1.22 

.90 
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.34 

.19 

.10 

,05 

7.00 

.10 

.40 

.59 

.57 

.45 

.31 

.19 

.11 
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8.00 

.03 
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.25 
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.06 
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.06 
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,03 

.0? 

.01 
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Expected Cumulative Probability 
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2.00 

3.00 

4.00 

5.00 

6.00 

7.00 
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9.00 
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1.00 
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.15202 

2.00 

.05514 

.19163 

.31042 

.38378 
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.45334 

3.00 

.07689 

.27554 

.45702 

.57464 

,63896 

.67071 
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.69170 

.69449 
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4.00 

.08740 

.31936 

.53809 

.68452 

.76725 

,80944 

.82953 

.83862 
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5.00 

.09184 

.33932 

.57712 

,73960 

.83339 
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6.00 

.09357 
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.76499 
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.91753 
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7.00 
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.35101 
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.77605 

.87882 

.93365 

.96101 
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.98264 

8.00 

.09444 

.35227 

.80454 

.78067 

.08487 

.94 073 

.96876 

.90217 

. 98837 

.99115 

9.00 

.09452 

,35274 

.60567 

.78253 

.88739 

.94374 

.97211 

.98574 

.99206 

.99491 

10.00 

.09455 

.35291 

.60609 

.78327 

.88841 

.94499 

.97352 

.98726 

.99364 
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Observed and Expected (Gamma) Counts within Equal Area Sectors 


Sector Size: 10 Degrees Sample Size: 150 
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Table A4. 


Observed and Expected (Gamma) Cell Counts, KSC February, 
Jimsphere, 12 km. Wavelength Range, 420—2470 m 
Non-dimensionalized | u'[ or L u 


Observed and Expected (Gamma) Counts within Squares 


Observed Cell Count 


sample Size 58 150 


B Lu * La 


B f u'l 


1 

2 

3 

4 

3 

6 
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10 
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1? 

13 

17 

19 
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17 
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19 

20 


5 2 3 

19 13 13 

4 te • 
3 
3 
2 
0 
1 
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0 
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0 
0 
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9 
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9 10 It 12 
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t 0 0 0 

3 10 1 

0 0 10 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 
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0 0 0 0 

0 0 0 0 
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0 0 0 0 

0 0 0 0 
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0 0 0 
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0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 
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0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 
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0 0 0 0 0 


Expected Cell Count 
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v 2-4 
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H = .4004 
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3.00 
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4.20 

2.45 
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2.00 
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10.78 
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8.08 

5,17 

2.95 

1.55 
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.36 

3.00 
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3.27 

6.63 

7.65 

6.52 
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1.62 

.95 
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7.00 

• IY 

1.35 

3.19 

7.15 

3.93 

3.04 

2.05 

1,25 
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.37 

5.00 
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1.33 

1.93 

2.02 
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1.25 
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.29 

6.00 
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.17 
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.97 
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.18 

7.00 
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.18 

,32 
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.37 

.25 

.17 

.11 

0.00 
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.06 

.12 

.16 

.18 
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.13 

.09 

.06 

9.00 

.00 

.00 
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.07 

.06 
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.07 

.06 

.05 

.03 

10.00 

.00 
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.01 

.02 
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.OS 
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CHI -SQUARE- 7.61993 CELLS USED- 

7U.E.,CELL COUNTS GREATER THAN 

OR EQUAL TO 5> 

Expected Cumulative Probability 








1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8. CO 

9.00 

10.00 

1.00 

.00767 

.03775 

.08025 

« 12123 

.17922 

. 16557 

.17712 

.17831 

.18027 

.18117 

2.00 

.91005 

.07938 

.19506 

.30687 

.38872 

.73950 

.76771 

.78221 

.78925 

.79252 

3.00 

.01296 

.10390 

.26371 

.72620 

.55153 

.63299 

.68026 

.70555 

.71828 

.72770 

7.00 

.01379 

.11375 

.29*59 

.78507 

.63657 

.73829 

.79925 

.83288 

.85032 

.85893 

9.00 

.01376 

.11705 

.30705 
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.89685 
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6.00 
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.31162 

.52071 

.69165 

.81057 

.88733 

.92656 
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.96097 

7.00 

.01369 

.11863 

.31321 

.52716 

.69009 

.81965 

.89570 

.93963 

.96350 

.97587 

6.00 

.01390 

.11875 

.31377 

.52579 

.70052 

.82326 

.90037 

.97517 

.96962 

.98239 

9.00 

.01390 

.11879 

.31391 

.52595 

.70171 

.82767 

.90222 

.97738 

.97216 

.90515 

10.00 

.01390 

.11679 

. 3t 396 
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.82515 
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.97320 
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Observed and Expected (Gamma) Counts within Equal Area Sectors 


'Sector Size: 


10 Degrees 


Sample Size: 150 
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Table AS. 


Observed and Expected (Gamma) Cell Counts, K9C February. 
Jhsphere, 12 km, Wavelength Range, 420-2470 m 
Non-dimens ionalized | v‘| or Ly 


Observed and Expected (Gamma) Counts within Squares 
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Expected Cell' Count 




P = .3064 

Y x = 3.1086 

Y 2 = 4.6700 

n = .3707 
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5.00 
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6.00 
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.11811 
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.90963 

7.00 
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.83909 
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Observed and Expected (Gamma) Counts within Equal Area Sectors 


Sector Size: 10 Degrees 



Sample Size: 
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Table A6. Observed and Expected (Gamma) Cell Counts, K9C April, 
Jimaphere, 12 km, Wavelength Range, 90—420 m 
Non-dimensionalized | u'| or Lq 


Observed and Expected (Gamma) Counts within Squares 
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Sector Size: 10 Degrees 


Sample Size: 150 


OBSERVED 

EXPECTED 


1 — . 

0 

•23200 

CHI-SuUARE= 


- 2 . 

1 

2.45327 
3. 75328 


5" 

8,11915 

CFLLS USE. 7 = 


. 4— 


-5_ 

23 

25 . 9 74 58 


....... _ 6 

19 23 35 

16.71816 25.97458 32,45585 32.55269 

6 (I, F » ,CfLL COUNTS GO£«TER THAN OR ECVAL TO 51 
EXPECTS* DISTPIPUTIO^ 


fc 9 

21 1 

23.81299 7.68131 


..AttfiLE 

In. 

2 a. 

3 a. 

40. 

sr T 

ftC. 

70. 

80. 


CUMULATIVE PROBABILITY 

•1C 155 

*01 7°C 

.77703 

.18348 

• 3566* 

•57 372 

.79004 

.94679 



1.00000 

SECTOR PROBABILITY 

.00155 

.31676 

.'’5413 

.11145 

, 17316 

•21 6 T 7 

.21702 

.15875 

• 75 121 


A -6 





Table hi* Observed and Expected (Gamma) Cell Counts, KSC April, 
Jimsphare, 12 km. Wavelength Range, 90—420 m 
Non-dime ns iona 1 i zed | v*| or Ly 


Observed and Expected (Gamma) Counts within Squares 
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Observed and Expected (Gamma) Counts within Equal Area Sectors 
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Table A8 , Observed and Expected (Gamma) Cell Counts, KSC April, 
Jimsphara, 12 km, Wavelength Range, 420-2470 m 
Non-dimensionalise<3 | u'| or L u 


Observed and Expected (Gamma) Counts within Squares 
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Table A9. Observed and Expected (Gamma) Cell Counts, ISC April, 
Jimsphere, 12 km, Wavelength Range, 420-2470 m 
Non-dimensionalized | v'| or Ly 


Observed and Expected (Gamma) Counts within Squares 
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(Gamma) Counts within Equal Area Sectors 


Sector Size: 10 Degrees Sample Size: 150 
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Table A10. Observed and Expected (Gamma) Cell Counts, KSC July/ 
Jimsphere, 12 km> Wavelength Range, 90-420 m 
Non-dimens ionalized | u'| or L u 


Observed and Expected (Gamma) Counts within Squares 
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Observed and Expected (Gamma) Counts within Equal Area Sectors 
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Table All. Observed and Expected (Gamma) Cell Counts, K9C July, 
Jimsphere, 12krn f Wavelength Range, 90-420 m 
Non-dimensionalized | v'| or Ly 


Observed and Expected (Gamma) Counts within Squares 
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Observed and Expected (Gamma) Counts within Equal Area Sectors 


Sector Size: 10 Degrees 


Sample Size: 150 
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Table A12. observed and Expected (Gamma) Cell Counts, ISC July, 
Jimsphere, 1 2 km, Wavelength Range, 420-2470 m 
Non-dimens ionalized [ u'| or 


Observed and Expected (Gamma) Counts within Squares 
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Observed and Expected (Gamma) Counts within Equal Area Sectors 


Sector Size: 10 Degrees 
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Table A13* Observed and Expected (Gamma) Cell Counts, KSC July, 
Jimsphere, 1 2 )cm , Wavelength Range, 420-2470 m 
Non-dime ns ionalized | v'| or Ly 


Observed and Expected (Gamma) Counts within Squares 
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Observed and Expected (Gamma) Counts within Equal Area Sectors 


Sector Size: 10 Degrees 


Sample size: 150 
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Table A! 4 * Observed and Expected (Gamma) Cell Counts, V&FB Winter, 
Jimsphere, 12 km, Wavelength Range, 90-420 m 
Non-dimensionalized | u‘| or L u 
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Observed and Expected (Gamma) Counts within Squares 
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Observed and Expected (Gamma) Counts within Equal Area Sectors 
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Table A15. Observed and Expected (Gamma) Cell Counts, VAEB Winter, 
Jimsphere, 12 km. Wavelength Range, 90-420 m 
Non-dimensionalized | v'| or Ly 


Observed and Expected (Gamma) Counts within Squares 
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Sample Size =* 150 
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Observed and Expected (Gamma) Counts within Equal Area Sectors 


Sector Size: 10 Degrees 


Sample Size: 150 
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Table A16. observed and Expected (Gamma) Cell Counts, VAPB Winter, 
Jimsphere, 12 1 Wavelength Range, 420— 2470 m 
Hon-dimensionali zed | u’j or L u 


Observed and Expected (Gamma) Counts within Squares 
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Expected Cumulative Probability 
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.00503 

. 0*969 

. 137 * 

.23271 

.30090 

.33960 

.38965 

.* 058 " 

.* 1*11 

.*1010 

3.00 

. 0067 * 

.06931 

.1966 

. 3*592 

.*6953 

• 55569 

.60871 

. 6305 ' 

. 65*29 

.66215 

*.00 

. 007*5 

. 078*0 

.2295 

.*0731 

.56130 

.67225 

. 7 * 26 * 

. 703*1 

. 0056 ! 

.01699 

5.00 

.00770 

.00202 

. 2*29 

.* 350 * 

.60639 

.73173 

. 8130 * 

.06121 

• 88795 

.90197 

ft.QQ 

.00776 

. 0033 * 

. 2*02 

.**709 

. 626 ** 

. 7593 * 

. 0*676 

.89931 

. 9289 * 

. 9**71 

>0 

.00701 

.00379 

.2502 

.*5266 

. 63 * 0 ' 

.77135 

. 06 ! 9t 

.91601 

. 9*013 

. 96*90 

0.00 

.00781 

. 0839 * 

.2501 

.* 5**6 

.6301 

.77632 

.66039 

. 92*51 

.95575 

. 97*15 

9.00 

.00762 

.00396 

.251 

.*5511 

.6393 

.77830 

.07106 

.92701 

. 960*2 

.97817 

10.00 




.* 553 * 

etaa 

.77906 

07913 

03011 

.96190 

.97989 


Observed and Expected (Gamma! Counts within Equal Area Sectors 


Sector Size: 


10 Degrees 


Sample Size: 150 


O0KRVC0 

EXPECTED 


.06302 _ 
CHI-SQUARE" 


e o o o r 

k%3 cciJdgg 3 *ni‘m a cwvmi» th J& mi to 5 ?,- 8 ** 

^ cvnc^Tcn merainiTiM . 


EXPECTED OISTR10UTION 


• 9 

3 ?. 8*600 if . 15263 


ANOWaTIVE WW0A0aiTY .060*2 .08095 

SECTOR PR08A6IL I TY .000*2 .00753 


.00032 

.03237 


.19010 

,07006 


. 26®05 

.1*107 


.*6005 

.20600 


. 7703 * 

.2*5*9 


.96065 1.00000 

.21231 . 07*35 
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Table A17. Observed and Expected (Gamma) Cell Counts, VAPB Winter, 
Jimsphere, 12 km. Wavelength Range, 420—2470 in 
Non-dimensionalized | v*| or Ly 


Observed and Expected (Gamma) Counts within Squares 


Observed Cell Count 


Sample Size ■=* 150 


B Lv * Lv 


9 10 II 12 13 1% 13 16 17 19 19 20 


|v 


I 

9 

3 

4 

3 

6 

7 

a 

9 

10 
u 
12 

13 

14 

15 

16 
17 
19 

19 

20 


3 
6 

4 
4 

3 

3 

I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Expected Cell Count 


p = 

.2898 

Yj = 2 

5709 


y 2 - 4 

7895 

n 

» .3956 


1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8,00 

9.00 

10.00 

1.00 


2. 19 

<9.38 

4,77 

3.80 

a , 50 

1.45 

,79 

.39 

.19 

».Q0 

.31 

3.43 

7. BO 

9.61 

a, 42 

6,05 

3. BO 

a. 17 

1.15 

.58 

3.00 

.16 

2.06 

9.M 

1.41 

7. at 

5.60 

3.87 

a . 37 

1.39 

.72 

4.00 

.06 

.92 

e.72 

4 . 17 

>4, *40 

3.09 

a. OH 

l .07 

1.15 

.OH 

9,00 

.0? 

.33 

1.17 

1.93 

2.34 

2, 19 

1.7H 

l.aj 

.79 

,4? 

6,00 

.01 

,ra 

.45 

.86 

1.10 

1.11 

,99 

.71 

*9 

.SI 

7.00 

.00 

.OH 

.17 

.34 

.49 

.sa 

,H7 

.38 

,97 

.18 

8.00 

.00 

.01 

.06 

.13 

.ao 

.53 

.22 

.19 

.IH 

.10 

9.00 

.00 

.00 

.02 

.05 

.08 

.10 

.10 

.09 

.07 

.05 

10.00 

.00 

.00 

.01 

.0? 

.03 

,Q4 

04 

.OH 

,03 

.OS 


CRl-SQUARE* 1 .81369 CELLS USED- 7U.C..CCU. COUNTS GRCATER THAN OR EQUAL TO 5» 


Expected Cumulative Probability 



1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8,00 

9.00 

10.00 

1.00 

.001H7 

.01580 

.04498 

.07682 

.10212 

.11878 

.12848 

.13365 

.13625 

.13750 

2.00 

.Q035H 

. 0H077 

.12253 

.21043 

.29999 

.33605 

.39185 

.41147 

.42174 

.42605 

3.00 

,00401 

.05561 

.17342 

.3187H 

,‘44829 

.54310 

,60309 

.63933 

.65858 

.66047 

H. 00 

.00505 

.0621H 

,19807 

.37118 

.53057 

.65103 

.73072 

,77861 

.80530 

.81953 

5.00 

.00519 

.06462 

.20834 

.39H70 

.56972 

.70477 

.79604 

.85210 

.88m 12 

,90140 

6.00 

.00524 

.065H7 

.91993 

.H0H29 

.58665 

.72911 

.82671 

.00752 

.92270 

.94211 

7.00 

.00525 

.06575 

.21361 

.H0796 

,59351 

,73944 

.84020 

.90354 

,94063 

,96110 

8.00 

.00525 

. 0659H 

.21*408 

.H09a9 

.59615 

.74360 

.84585 

.91045 

.94851 

.96973 

9.00 

,00526 

.06586 

,21421 

.>4 0976 

, 597 13 

.745 99 

.04013 

.91332 

,95196 

,9734.3 

10.00 

.00526 

.06587 

.21429 

.H0992 

.59747 

.74583 

,04901 

.91440 

.95324 

.97490 


Observed and Expected (Gamma) Counts within Equal Area Sectors 


Sector Size: 10 Degrees 


Sample Size: 150 


QKCRYC0 

CWCCTC0 


I 

0 

.03291 

CHI -SQUARE* 


ANQLE 


C J <• 3 6 7 

0 0 e P* 27 » 

• 72»3 3.832V0 9.89096 19.01726 30.39637 36.21277 

3. 19877 CELLS USED* 61 1.E. .CELL COUNTS GREATER THAN OR EQUAL TO 9> 
EXPECTED DISTRIBUTION 


10 . 

.00022 

.00022 


20 . 

.oosoa 

.00786 


30 . 

.02929 

.02722 


40. 

.09523 

.06597 


SO. 

.22766 

.12973 


60. 

.72703 

.20239 


70. 

.69180 

.25773 


a 

71 

37.83962 


80. 

.91707 

.23227 


9 

II 

12.89016 


90. 

1.00000 

.08593 
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Table Al8* Observed and Expected (Gamma) Cell Counts/ VAFB Transition, 
Jimsphere, 12 tan r Wavelength Range. 90— 420 to. 
Non-dimensionalized } u'| or L u 


Observed and Expected (Parana) Counts within Squares 


Observed Cell Count 

Sample Size * 1 50 


b Lu 


Lu 


B|u'| *U'l 


1 

2 

3 

* 

5 

6 
7 
e 

9 

10 
1 

1 

13 

1 

15 

1 

1 

19 

1 

2 


9 10 11 12 13 15 15 17 19 IS gO 

0 

0 


o 


o 


o 


o 


o 


o 


0 0 1 0 0 0 0 0 
00000000 
000000000 
000000000 
00080000 
000000000 
oooooo oa 
000000000 
000000000 
oooooooo 
000000000 
000000000 


0 

0 

0 

0 

0 

0 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

o 

0 

0 

0 

0 ° 

0° 


0 

0 

0 

0 

0 

0 

0 

o 

0 

0 

0 

0 ° 

0 ° 


0 0 

8 0 ° 


Expected C$11. Count 


p * 

.2768 

Y 

l - 2- 

6824 


Y 2 - ■ 

5.9186 

n 

« .4111 


1 .QO 

3.00 

3,00 

**,00 

5.00 

5.00 

7,08 

9.00 

9.08 

10,00 

1 .00 

.03 

.61 

2.11 

3,33 

3,5? 

3.05 

2.19 

1.39 

.6? 

.M3 

2.00 

.0* 

t.oe 

3.91 

6,91 

a , 09 

7.38 

5.65 

3,95 

2.39 

1.39 

3.00 

,0? 

.61 

2.23 

5, 19 

5,69 

6.63 

5.50 

9.01 

2.65 

1.62 

H.oo 

.01 

.36 

1.59 

2.79 

3.95 

*.28 

3.91 

2.97 

2.09 

1.33 

5.00 

.00 

• to 

.53 

1.27 

1.97 

2.50 

2.21 

1.9* 

1.37 

,9* 

s.oo 

.00 

.03 

.20 

.52 

.90 

1.11 

i.lH 

1.01 

.09 

.50 

7.00 

.00 

.01 

.07 

.50 

• 35 

.*9 

.59 

.•31 

. u 3 

.32 

0.00 

.00 

.00 

.0? 

.07 

.1* 

.21 

.?* 

-2* 

.21 

.17 

9.00 

.09 

.99 

.01 

.05 

.05 

.oe 

.10 

.1 1 

.19 

.00 

10.00 

.00 

.00 

.09 

.01 

.0B 

.03 

.0* 

.03 

.05 

.0** 


CHI- 

-souMr 

’ 7.00*1 

1 CELLS USED* 

Hit -E. , 

,-CCLL COUNTS CRCATC* T HAM OR CGU* 


Expected Cumulative Probability 



1,00 

2,00 

3.00 

H.OO 

5.00 

6.00 

7.00 

0.00 

9,00 

.10.00 

1.00 

.00019 

.00*28 

.01033 

.0*000 

.0650* 

.08536 

.09990 

.10920 

,11*67 

.11768 

2.00 

.000*6 

.01131 

.051*3 

.12002 

.19612 

.25752 

.31977 

.35*71 

.37611 

.3803* 

3.00 

.00061 

.01530 

.07313 

.1762* 

.29080 

.*12*6 

.50137 

.56303 

.60209 

.6251* 

•*.00 

.00067 

.01731 

.003*3 

.20316 

.35*13 

.*9615 

.610*7 

.69196 

.7**95 

.77702 

3.00 

.00069 

.01798 

.00762 

.21702 

.37992 

.53725 

.66629 

.7600* 

.02217 

.060*9 

6.00 

.00069 

.01820 

.09916 

.22283 

.39079 

.55550 

.6921* 

.79262 

.06000 

.9022* 

7.00 

.00069 

.01827 

.00969 

.22*60 

.39507 

.56306 

.70330 

.00719 

.877*0 

.92180 

8.00 

.00069 

.01829 

.08986 

.22533 

.39666 

.56602 

.70780 

.81337 

.00500 

.93053 

9.00 

.00069 

.01830 

.00991 

,22555 

.39723 

.567 m 

.70960 

.81309 

.00827 

.93*20 

10.00 

.00069 

.01830 

.00993 

.22562 

.397*3 

.56755 

,71036 

.01600 

.08957 

.9350* 


Observed and Expected (Gamma) Counts within Equal Area Sectors 


Sector Size: 10 Degrees 



Sample Size: 

150 




1 

s 

3 

* 

5 8 


7 

8 

9 

OBSERVED 0 

0 

2 

7 

9 33 


30 

56 

IS 

CWCCTED .00335 

.16581 

1.36638 

9.335*1 

13.93897 27.13013 

*1.17909 

V3.58JIV 

I7.VI77J 

CHI-SQUARE* 

11.18728 CELLS USEO- 

6U.C..CELL 

COUNTS GREATER THAN OR EQUAL 

TO 51 






EXPECTED DISTRIBUTION 





ANCLE 

10. 

20. 

30. 

vo. so. 

60. 

70. 

80. 

90. 

CUMULATIVE RRO0A0IL I TV 

.00002 

.00113 

•OIOSH 

.0V56I .13807 

.31893 

.593*8 

.88388 

1 .00000 

SECTOR PROBABILITY 

.00002 

.00111 

.00911 

.03557 ,09??8 

.ie«87 

.27*53 

.290V? 

.1161? 


4 
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Table A19. Obsarved and Expected (Gamma) Cell Counts. VAFB Transition, 
Jimsphere, 12 tan, Wavelength Range, 90-420 IB 
Non-dimensionalised | v'| or Ly 


Observed and Expected (Gamma) Counts within Squares 


Observed Cell Count 


Sample Size - ISO 


B Lv * bv 


V] 


1 

2 

1 

* 

5 

6 
7 

e 

9 

10 

it 

if 

IS 

14 

10 

10 

17 

It 

19 

n 


18 3 4 

5 15 7 3 

0 32 II II 

19 9 9 

0 8 8 8 

0 18 4 

0 0 0 8 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 3 



9 10 



It 18 13 1 * 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 


15 16 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 



0 0 
0 0 


17 19 19 80 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

oooo 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 


Expected Cell Count 


p = 

.3755 

Y 1 

=* 2 , 

.2 247 


r 2 = 3 

* 40.86 

n 

= .4648 


1.00 

*.00 

3 v90 

4,00 

6.00 

S >00 

7.00 

9>Q Q 

9.00 

10.00 

1.00 


8.99 

8.7? 

8.93 

a .98 

1.3? 

.57 

.?3 

.09 

,0H 

*.00 

*,e* 

10.98 

13.09 

9.93 

9.95 

3.10 

1.H7 

.65 

.aa 

.11 

3.00 

i.oe 

5.57 

9.31 

7.55 

5. *6 

3.11 

1.6H 

.eo 

.36 

.16 

4.00 

,33 

2.19 

3.96 

4. *4 

3.40 

a. *6 

1.3? 

.70 

.35 

1 16 

5.00 

,03 

.75 

1.6? 

?.0l 

1.83 

1.37 

.08 

.5! 

.*8 

.14 

6.00 

.0* 

.*J 

.60 

.96 

.E7 

.7? 

.51 

.33 

.19 

.10 

7.00 

.01 

.07 

.*0 

.33 

.38 

.36 

.57 

.19 

.1? 

,07 

0.00 

.00 

.0* 

.07 

.1? 

.15 

.16 

.13 

.10 

.07 

.OH 

9.00 

.00 

.01 

.0? 

.OH 

.06 

.07 

.oe 

.05 

.03 

J OP 

10.00 

.00 

.00 

,01 

.01 

.0* 

.03 

.03 

.0? 

.0? 

.01 


CHI-SOUARC* 

8. 18*39 CELLS USED* 

101 1.E., CELL COUNTS 0REATER THAN OR EQUAL 


Expected Cumulative Probability 



1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

9, CO 

9.00 

10.00 

1.00 

♦oiein 

.07007 

.13617 

.17303 

.19*1* 

.*0093 

.2QH7* 

.*06*8 

.*0690 

.*0715 

2.00 

.0356H 

.16911 

.313H0 

.H1656 

.H753H 

.53480 

.51836 

.5*4*6 

.5*67* 

.5*771 

3,00 

.0H?71 

.*1*31 

.HI 311 

.56656 

.660HH 

.71061 

.73509 

.746*9 

.75118 

.753*3 

4.00 

-0HH95 

.**91 I 

.H563H 

.63808 

.75H63 

.81988 

.053*0 

.86910 

.87631 

.07945 

5.00 

.OH 557 

•?3H7? 

.H7*73 

.66788 

.7966H 

.97101 

.910*1 

.9*953 

.93057 

.94*64 

6.00 

•QH573 

.*36HH 

.H70H3 

.679*5 

.8I38H 

.89303 

.93566 

.957i6 

.96746 

.97**0 

7.00 

.0H577 

.*369H 

,H80*9 

.6833? 

. 8*0H5 

.90196 

.9H6H0 

.9691H 

.980** 

.90540 

8.00 

.0H578 

.*3700 

•H0O07 

.68H70 

.8**06 

.905HI 

.95073 

.9741* 

.98563 

.99109 

9.00 

.0H578 

,*J71i 

.H9I0H 

.68515 

.8*371 

.90670 

.95*41 

.9761* 

.90706 

.99347 

10.00 

.04570 

.*371* 

. H0IQ9 

.60530 

.8*H00 

.90716 

,95304 

.97690 

.98075 

.99444 


Observed and Expected (Gamma) Counts within Equal Area Sectors 


Sector Size: 


10 Degrees 


Sample Size: 150 


observed 

EXPECTED 



* 

3 

H 

5 

s 

7 

B 


1 

8 

15 

19 

33 

HH 

28 

*7069 

*.56744 

7.9HS53 

15.77H73 

?H.*8909 

30.899*6 

32.50697 

25.96669 


CHI -SQUARE- 5.55568 CELLS USED- SII.E..CELL COUNTS GREATER THAN OR EQUAL TO 5) 

EXPECTED DISTRIBUTION 


9 

8 

9.781*0 


MOLE 

CUMULATIVE PROBABILITY 
SECTOR PROBABILITY 


10 . 

.00180 

.00180 


.of 898 
.01718 


.07?B8 . 1^4* .33897 

.09898 .10516 .16193 


60. 70 . 

.3**67 . 78168 

.80600 ,81671 


.9 ?* 4b 1.08800 

.17311 .06981 
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Table A20. Observed and Expected (Gamma) Cell Counts, VAFB Transition, 
Jimsphere, 12 -tan# Wavelength Range, 420-2470 m, 
Non-dimensionalized | u * | and 


Observed and Expected (Gamma) Counts within Squares 


Observed Cell Count 


Sample Size » 150 


B LU 


Lu 


5 6 7 I 9 10 It r 11 II 15 IB 17 18 It M 


B | u'| • h'l 


1 

? 

3 

* 

5 

9 

7 

8 
9 

10 

11 

12 

13 

It 

15 

10 

\t 

19 

19 

20 


9 

7 

4 

4 

5 
3 
1 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Expected Cell Count 


P a 

,2119 

*1 

= 2.4196 


r 2 » 4.3057 

r\ .: 

» ,2826 


1.00 

2.00 

5.00 

H.OO 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

1 .00 

.<•9 

3.30 

5.w 

9.60 

*.19 

2.69 

1.50 

.78 

.39 

.It 

2.00 

.99 

5.12 

9,56 

I0.lt 

8,1* 

9. *8 

3.29 

1.81 

.e4 

■Ht 

3.00 

.» 

3.25 

6.60 

7. 83 

6.57 

4,73 

3.01 

1,76 

.% 

.90 

4.00 

.17 

1 ,57 

3.48 

4.33 

H.OO 

3.07 

2.09 

1.28 

.73 

.HO 

5.00 

.07 

.67 

1.60 

£.IH 

2. It 

1,7? 

1.23 

.EO 

.40 

.27 

6.00 

.00 

. a. 

.69 

.-9ST7 

1.02 

.68 

.68 

.*5 

.29 

,17 

7.00. 

.01 

.10 

.27 

.H3 

.*6 

.*2 

.33 

.2* 

.16 

.ID 

8.00 

.00 

.0* 

.10 

• It 

.20 

.19 

.16 

.12 

.09 

.09 

9.00 

.00 

.01 

.Cb 

,07 

.06 

.08 

,07 

.06 

■ oy 

.03 

10.00 

.00 

.00 

.01 

.03 

.03 

.0* 

.03 

.03 

.02 

.01 


CHI 

-SQUARE- 

1.10191 (OILS ysco- 

0t I .£. • 

CELL COUNT 

% OfiCAfM 

THAN OR EQUAL 


Expected Cumulative Probability 


1.00 

2.00 

3.00 

*.00 

1.09 .00303 

.02901 

.06389 

.10033 

£.00 .00738 

.06352 

.16911 

.270*1 

3.00 JD0989 

.08771 

.83333 

.389*9 

4. CO .01103 

.09932 

.£6813 

.49317 

5.00 .0IIH7 

.10*22 

■ £SJC9 

.4830? 

900 .01103 

.1061* 

.£901? 

.49593 

7.00 .0IIM 

.IQttH 

• £9£6H 

.50122 

0.00 .01170 

,10710 

.£9396 

.90330 

0.00 .01171 

.10719 

.£9391 

.50*10 

10.00 .01171 

.10721 

• £9«09 

, 50439 


5.00 

6.00 

7.00 

0.00 

9.00 

10.00 

.12327 

.14592 

.15590 

.161 JZ 

.16370 

.16*92 

.39269 

.*068* 

.43872 

.*5603 

.*6*87 

.46919 

.51591 

.60122 

.65320 

.6922* 

.69750 

.70514 

.60589 

.71209 

.77790 

.015*7 

.83562 

.8*592 

.6*983 

.767.50 

.8*152 

.88*40 

.90779 

.91906 

.66955 

.79308 

.87150 

■91739 

.9*262 

.9550* 

.67793 

.80*26 

.894 9 0 

.93236 

.90862 

.972*9 

.68134 

.80896 

.83065 

.93089 

.96570 

.97990 

.68269 

.81087 

.89305 

.9*166 

.96873 

.98311 

.68322 

.81162 

.89*02 

.9*281 

.97001 

.98**7 


Observed and Expected (Gamma) Counts within Equal Area Sectors 


Sector Size: 


10 Degrees 


Sample Size: 150 


1 

observed o 

CXPCCTC0 .12177 

CHI -SQUARE* 


angle 

CUMULATIVE PROBABILITY 
SECTOR PROBABILITY 


0 3 9 2H 39 32 

» .9*891 9.73031 12.198** 20.19999 28.93296 3*. 73003 

9.76971 CELLS USED- 6U.E..CELL COUNTS GREATER THAN OR EQUAL TO 91 
EXPECTED DISTRIBUTION 


10. 

£0. 

30. 

40. 

50. 

60. 

70. 

00063 

.01176 

.04998 

.13100 

.26537 

.45559 

.68712 

00083 

.01099 

.03820 

.08102 

.13437 

.19022 

.23193 


39 9 

32.96639 13.96990 


80. 90. 

.90689 1 .00000 

.21979 .09311 


A-20 


i 



Table A21. observed and Expected (Oamaa) Cell Counts/ VAFB Transition, 
Jimsphere, 12 '<m, Wavelength Range, 420-2470 m 
No n-d iae n* 1 o nail zed | v*j or Ly 


Observed and Expected (Gamma) Counts within Squares 


Observed Cell Count 


sample Size * 150 


b Lv 


Lv 


a 3 * 5 6 7 a 9 to It 12 13 1* 15 16 17 13 19 SO 


1 

a 

i 

5 

e 

7 

• 

9 

10 

It 

IS 

IS 

14 

15 

16 
17 
19 
19 
SO 


5 

7 

IS 

6 

7 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


H 

IS 

5 

6 

4 

6 

o 

t 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 


0 0 
0 0 


Expected Cell Count 


p =e 

.2063 

1 

1 - 2 

4816 


y 2 - 3. 

3918 

n 

= .2412 


1.00 

2.00 

3.00 

*.00 

5.00 

6.00 

7.00 

9.00 

9.00 

10.00 

1. 00 

1.56 

5.70 

6.S6 

*.*9 

2.62 

1.36 

.66 

.29 

.13 

.05 

2.00 

2.62 

9.90 

11.77 

9,1* 

5.N 

3.17 

1.61 

.77 

.35 

.15 

3.00 

1.62 

6.91 

8.96 

7.56 

5.U 

3.02 

1.63 

.a3 

.*0 


*.00 

.79 

3.69 

5.1* 

C.67 

3.39 

2.13 

1.22 

.65 

.33 

.16 

.12 

5.00 

.3*+ 

1.69 

2.66 

2.50 

1.93 

1.29 

.78 

.** 

.23 

6.00 

.13 

.71 

1.17 

1.22 

1,00 

.71 

.*6 


• 13 

•SI 

7.00 

.05 

.29 

,50 

.56 

.49 

.36 

.2* 

.15 

,09 

.09 

.03 

0.00 

.02 

• U 

.21 

.26 

.22 

.17 

.12 

.09 

.05 

9.00 

.01 

.0* 

.oe 

.10 

.10 

.09 

.06 

.0* 

.oa 

.01 

10.00 

.00 

.02 

.03 

,0* 

.0* 

.0* 

.03 

.02 

.01 

.01 


CM| -SQUAW- 16.8902*+ CELLS USED- 9l|.E,,Cttt COUNTS GRCATER THAN 0 « EQUAL D 51 


Expected Cumulative Probability 



t.OQ 

2.00 

3.00 

H.OO 

5.00 

6.00 

7,00 

8,00 

9,00 

10.00 

i.oa 

.010*1 

.0*0 30 

.09003 

.110*18 

.137*7 

, 1*651 

.isoa? 

, 15277 

.15361 

.153**6 

c.OO 

.02721 

.13119 

.25lt*6 

.3*212 

.39786 

.*2803 

.**J06 

.*5011 

.*53111 

,*5*tm 

1.00 

.01800 

. 1800* 

.30780 

.50903 

.50891 

.6*912 

.07503 

.68750 

.693*1 

.69601 

».oa 

.0*325 

.21763 

.*3172 

.60*00 

.716*1 

.7001*5 

.81501 

.63192 

.839*15 

.0*362 

5.00 

.0*5*9 

.23108 

.*6226 

.65125 

.776*8 

.0*902 

.80808 

.90871 

.91028 

.92273 

0.00 

.0*639 

.23672 

.*7571 

.0728* 

.80*7* 

.08260 

.92*85 

.9*6** 

.9WJ8 

.96195 

7.00 

.0*670 

.23896 

.*•131 

.68219 

.81733 

.89758 

.9*1** 

.96*02 

.97512 

.980*0 

0.00 

.0*692 

.23992 

.*8356 

.68606 

.82270 

.90*13 

.9*080 

.97189 

.98331 

.98876 

9.00 

.0*696 

.2*01* 

.*e**j 

.68761 

.02*93 

.90690 

.95196 

.97532 

.98690 

.992*5 

10.00 

.0*689 

.2*025 

,*8*76 

.6982* 

.82583 

.9Q8Q* 

.95329 

.97677 

.968*3 

.99*03 


Observed and Expected (Gamma) Counts within Equal Area Sectors 


Sector Size: 10 Degrees 



Sample S 

ize: 150 



OBSERVED 0 \ 

EXPECTED .82250 5. *3818 

3 

8 

12.17908 

* 

3* 

18.90127 

5 

17 

2*. 57522 

6 

27 

28.35350 

7 

31 

29.72930 

• 

22 

22.97175 


.Km 3.1MIO 1C. I fTJO iv.micr n.3(3CC %B « CO. 

CHI -SQUAW- 16.63787 CELLS USED- 7U.E..CELL COUNTS GREATER THAN OR EQUAL TO 61 

EXPECTED DISTRIBUTION 


AN0LC 

10. 

20. 

30. 

*0. 

50. 

60. 

70. 

80. 

CtMJLATIVC M0BA.IL ITT 

.005*8 

.0*172 

.12292 

.2*893 

.*1277 

.60179 

.7933. 

.9*560 

KCTOB PMBA.IL ITY 

.005*9 

.0362* 

.08120 

.12601 

.16383 

.18902 

.19193 

.152*9 


9 

10 

8.130*3 


90. 

1 .00000 
.06*20 
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Table A 22* Observed and Expected (Gamma) Cell Counts, VAFB Summer/ 
Jimsphere, 12 km, Wavelength Range, 90—420 m 
Non-diraensionslized | u*| or L u 


Observed and Expected (Gamma) Counts within Squares 


Observed Cell Count 


Sample Size ■ 150 


B Lu • Lu 




I 2 

3 

4 

5 6 

7 8 

9 10 

11 12 

13 

14 

IS 16 

17 

18 

19 

20 


1 

3 t 

6 

9 

0 2 

3 0 

0 0 

0 0 

0 

0 

0 0 

0 

0 

0 

0 


2 

0 9 

8 

10 

14 4 

4 i 

I 0 

0 0 

0 

I 

0 0 

0 

0 

0 

0 


3 

0 2 

1 

3 

1 0 9 

6 3 

3 1 

2 1 

0 

0 

0 0 

0 

0 

0 

0 


4 

0 0 

! 

2 

2 5 

3 2 

! 3 

0 0 

0 

0 

0 0 

0 

0 

0 

0 


6 

0 0 

0 

0 

2 4 

3 3 

0 0 

0 0 

0 

0 

0 0 

0 

0 

0 

0 


6 

0 0 

1 

0 

2 1 

0 0 

1 0 

0 0 

0 

0 

0 0 

0 

0 

0 

0 


7 

0 0 

0 

0 

2 0 

1 0 

0 0 

0 0 

0 

0 

0 0 

0 

0 

0 



0 

0 0 

0 

l 0 

0 0 

0 0 

0 0 

0 0 


0 

0 0 

0 

0. 

0 

0 

f 1 <1 

m 

0 0 

0 

1 0 

0 0 

0 0 

0 0 

0 0 

0 

0 

0 0 

0 

1 

0 

1 

1 U 1 

i 

0 0 0 

1 0 0 

I 0 

1 0 

0 0 

0 0 

0 

0 

0 0 

0 

0 

0 

0 


M 

0 0 

0 

0 

0 0 

0 0 

0 0 

0 0 

0 

0 

0 0 

0 

0 

0 

0 


12 

0 0 

0 

0 

0 0 

0 0 

0 0 

0 0 

0 

0 

0 0 

0 

0 

0 

0 


1 

3 0 

0 

0 

0 0 0 

0 0 

0 0 

0 0 

0 

0 

0 0 

0 

0 

0 

0 



0 0 

0 

0 

0 0 

0 0 

0 0 

0 0 


0 

0 0 

0 

0 

0 

0 


19 

0 0 

0 

Q 

0 0 

0 0 

0 0 

0 0 

0 

0 

0 0 

0 

0 

0 

0 


1 

6 0 

0 

0 

0 0 0 

0 0 

0 0 

0 0 

0 

0 

0 0 

0 

0 

0 

0 


1 

7 0 

0 

0 

0 0 0 

0 0 

0 0 

0 0 

0 

0 

0 0 

0 

0 

0 

0 


19 

0 0 

0 

1 

0 0 

0 0 

0 0 

0 0 

0 

0 

0 0 

0 

0 

0 

0 


1 

9 0 

0 

0 

0 0 0 

0 0 

0 0 

0 0 

0 

0 

0 0 

0 

0 

0 

0 


2 

0 0 

0 

0 

0 0 0 

0 0 

0 0 

0 0 

0 

0 

0 0 

0 

0 

0 

0 

l Cel 

1 Count 














P - 

.3090 


Y 1 


2.5139 


T 2 ” 5.0005 



n = .4358 




1.00 

2.00 


3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10 

.00 



1.00 

.17 

1.97 


•♦.37 

5.07 

4.21 

2.97 

1.72 


.94 

.48 


.24 



2.00 

.22 

2.99 


7.26 

9.52 

8.81 

6.59 

4,28 

8.K 

1.37 


*70 



3.00 

.10 

1.96 


4.64 

6.93 

7.20 

5.96 

4.23 

a. M 

1.56 


.85 



4.00 

.04 

.6* 


2.19 

3.69 

4.28 

3.90 

3.01 

2.06 

1.29 


.79 



9.00 

.01 

.23 


.88 

1.67 

2.15 

2.14 

1.80 

1 

.32 

.88 


.54 



6.00 

.00 

.07 


.32 

.68 

.96 

1.05 

.95 


.75 

.53 


.35 



7.00 

.00 

.02 


.11 

.29 

.40 

.47 

.46 


.39 

.30 


.20 



6.00 

.00 

.01 


.OH 

.09 

.16 

.20 

.2! 


.19 

.IS 


.11 



9.00 

.00 

.00 


.01 

.03 

.06 

.09 

,09 


.09 

.07 


.06 



10.00 

.00 

.00 


.00 

.01 

.02 

.03 

.OC 


,04 

.03 


.03 




CHI-SQUARE* 

5.80508 CELLS USED- 

6U.E..CELL COUNTS GREATER THAN 

OR EQUAL TO 5> 


Expected Cumulative Probability 



1.00 

2.00 

3.00 

4.00 

1. 00 

.00117 

.01428 

.04344 

.07722 

2.00 

.00263 

.0347t 

.11227 

.20950 

3.00 

.00331 

.04583 

.15429 

.29774 

4.00 

.00356 

.05033 

.17333 

.34141 

5.00 

.0Q36I 

.05191 

.18075 

.35990 

6.00 

.00365 

.05241 

. 18339 

.36715 

7.00 

.00165 

.05256 

.18427 

.36975 

8.00 

.00366 

.05261 

.18459 

.37004 

9.00 

.00366 

.05262 

.18463 

.ntr 

10.00 

.00366 

.05262 

.18466 

.37103 


5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

.10529 

.12444 

. 13593 

.14222 

44545 

.14703 

.29628 

.33939 

.39942 

.42248 

.43485 

.44112 

.43252 

.53535 

.60356 

.64450 

.66728 

.67925 

.50472 

.63355 

.72185 

.77653 

.80789 

.82484 

.53759 

.68071 

.78098 

.84448 

.88172 

.90229 

.55120 

.70131 

.80792 

.87643 

.91724 

.94014 

.55646 

.70972 

.81941 

.89052 

.93330 

.95757 

.55839 

.71290 

.82407 

.89645 

.94024 

.96524 

55907 

.71420 

.82588 

.89884 

.94312 

.96851 

55930 

.71464 

.82657 

.89977 

.94428 

.96985 


Observed and Expected (Gamma) Counts within Equal Area Sectors 


Sector 

Size: 10 

Degrees 



Sample Size: 150 





1 

e 

3 

4 

5 6 

7 

B 

9 

OBSERVES 

0 

0 

3 

6 

n as 

48 

HR 

5 

EXPECTED 

.01591 

.*3*aa 

2.56889 

7.99330 17.38798 £9.91991 

39.41712 

37. 907*8 

i*.<Bvn 


CHI-SQUARE. 10.60799 CELLS USED" 

6(1 .C. .CELL COUNTS GREATER THAN OR EQUAL 

TO SI 







EXFCCTC0 DISTRIBUTION 




AN0LE 


10. 

ao. 

30* 

*0. 90. 60. 

70. 

00. 

90. 

CUMULATIVE PROBABILITY 

.00010 

.00300 

.02012 

.07335 .18913 .385a* 

.6veoa 

.9007* 

1.00000 

SCCT0B PROBABILITY 

.00010 

.00390 

.01713 

.05333 .11579 .19611 

.96379 

.25378 

.09926 


A— 22 


3 



1 

Table A23. 


Observed and Expected (Gamma) Cell Counts, VAFB Summer, 
Jimsphere, 12 kra, Wavelength Range, 90-420 m 
Non-dimenaionalized | v 1 1 or u. 


Observed and Expected (Gamma) Counts within Squares 

Observed Cell Count 


Sample Size = 150 


Blv * Bv 


i 


i ! t 


5 8 7 8 9 10 


18 13 !<• 15 16 17 16 19 60 


j 


$ 


B | v '| *1 v'| 


2 2 11 7 

3 o a to 

*•021 
s o 2 2 

6 ooi 

7 0 0 0 

e o o i 

*000 
10 o o o 

n o o o 

12 0 0 0 

13 0 0 0 

14 0 0 0 

15 0 0 0 

16 0 0 0 

17 0 0 0 

18 0 0 0 

19 0 0 0 

20 0 0 0 


2 2 
* a 

e 7 


3 i 



0 0 
3 0 

0 0 
0 0 


0 0 0 

3 3 0 

4 4 4 


i o o 

ooo 
ooo 
0 0 0 

ooo 
ooo 
ooo 
ooo 
ooo 
ooo 
ooo 
ooo 
ooo 
ooo 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


ooo 
0 1 0 
ooo 
ooo 
ooo 
ooo 
ooo 
ooo 
0 0 0 
ooo 
ooo 
ooo 
ooo 
ooo 
ooo 
ooo 
ooo 
ooo 
ooo 
ooo 


0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 


0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 


Expected Cell .Count 


p = 

. 3 368 


= 2.4416 


f 2 - 3.3521 

n 

* .3947 


1.00 

2.00 

3.00 

4.00 

5.00 

5.00 

7.00 

8,00 

9.00 

10.00 

1.00 

2.21 

7.07 

6. 77 

4.27 

2.20 

i.oi 

.43 

.18 

,07 

.03 

2.00 

2.89 

10.96 

12.44 

9.22 

5.35 

Z.N 

1.29 

,57 

.24 

,10 

3.00 

1.48 

6.74 

9.09 

7.74 

5.17 

2.97 

1.54 

.74 

.34 

.15 

4.00 

.58 

3.10 

4.89 

4.77 

3.59 

2.29 

1.30 

.68 

.33 

.IS 

5.00 

.20 

1.23 

2.24 

2.98 

2.07 

1.46 

,90 

.51 

,27 

.13 

6.00 

.06 

.45 

,93 

1,15 

1.06 

.82 

.55 

.33 

.19 

.10 

7.00 

.02 

.15 

.36 

.49 

.50 

.42 

.30 

.20 

.12 

,07 

8.00 

,01 

.05 

.13 

.20 

.22 

.20 

.25 

.11 

.07 

.04 

9. CO 

.00 

.02 

.OS 

.OB 

.09 

.09 

.07 

.cs 

.04 

.02 

10.00 

.00 

.00 

.02 

.03 

.04 

,04 

.03 

.03 

.02 

.01 


CHI-SQUARE* 9.32636 CELLS USED- 9U.E..CCLL COUNTS GREAT Eft THAN OR EQUAL TO 61 


Expected Cumulative 

Probability 


1.00 

2.00 

3.00 

4.00 

1.00 

.01471 

.06183 

.10696 

.13544 

8.00 

.03399 

.15421 

.28229 

.37154 

3.00 

.04388 

.20901 

.39768 

.53851 

4.00 

.04772 

.23349 

.45477 

.62741 

5.00 

.04902 

.24290 

.47921 

.66835 

6.00 

.04943 

.24636 

.40077 

.68557 

7.00 

.04955 

.24748 

.49228 

.69236 

6.00 

.04958 

.24785 

.49351 

.69491 

9.00 

.04959 

.24796 

.49393 

.69583 

10.00 

.04960 

.24799 

.49406 

.69616 


5.00 

6.00 

7,00 

8.00 

9.00 

10.00 

.15013 

.15688 

. 15975 

.16092 

.16138 

.16156 

.42189 

.44693 

.45838 

.46333 

.46538 

.46620 

.62331 

.66814 

.68905 

.69972 

.70400 

.70579 

.73613 

.79620 

.82657 

.84096 

.04745 

.85021 

.79090 

.06068 

.89706 

.91485 

.92312 

.92603 

.81521 

.89043 

.93047 

.95047 

.95999 

.96435 

,82534 

.90334 

.94539 

.96670 

.97701 

.98181 

,82935 

.90868 

.95175 

.97379 

.98455 

.98961 

03088 

.91080 

.95438 

.97677 

.90778 

.99300 

.83145 

.91162 

.95542 

.97000 

.98913 

.99444 


Observed and Expected 


(Gamma) Counts within Equal Area Sectors 




Sector Size: 10 Degrees 


Sample Size: 150 


OBSERVED 

EXPECTED 


1 

0 

.61017 
CHI -SQUARE* 


2 3 4 5 6 

1 12 16 27 34 

4. 08583 10.86150 18.95504 26.28489 30.68858 

3.35038 CELLS USED* 6U.E..CELL COUNTS GREATER THAN OR EQUAL 
EXPECTEO DISTRIBUTION 


7 

30 

29.88631 
TO 51 


8 

29 

21.78320 


ctm.*Tivt pwe«iuTr .ot&o 

SECTOR PROBABILITY .003H0 


20^ 40 an. 

,030$* .10290 ,32335 .40458 

.02724 .07234 .12637 ,17523 


,6®7 ,ed&e 

.60459 .19964 


SO. 

.95364 

.14568 


A— 23 

J 


9 

I 

6.99449 


i.olSas 

.04639 


a 



Table A2 4> Observed and Expected ( O&mma ) Cell Counts , VAFB Summer, 
Jimsphere, 12 Xm, wavelength Range, 420—2470 m, 
Non-.dimensionaii 2 ed | u’| or Ly 


Observed and Expected (Gamma) Counts within Squares 


Observed Cell Count 


Sample Size * 150 

b Lu * Lu 
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2 

3 

4 

5 


6 

7 


a 


9 


JO 

1 1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

1 

4 
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Observed and Expected (Gamma) Counts within Equal Area Sectors 


Sector Size: 10 E)egrees Sample Size: 150 
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Table A25. Observed and Expected (Gamma) Cell Counts, VAFB Summer , 
Jimsphere, 12 ton , Wavelength Range, 420-2470 m 
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Observed and Expected (Gamma) Counts within Equal Area Sectors 
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